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Throughout the spermatogenetic cycle, the number of testicular GtH binding sites was maximum before and during spermiation. While testicular sensitivity to s-GtH for 11 -ketotestosterone (11 1 KT) secretion was maximum at the beginning of spermiation, for 17a ',20;8-dihydroprogesterone (17 cx,20fJ -O H -P) secretion, sensitivity was maximum during full spermiation.
On the other hand, production of androgen binding protein by testicular explants was not influenced by GtH. Similarly, no effect of GtH was seen on testicular aromatase activity.
Testosterone and 11 KT production by Leydig cell populations in culture could be stimulated by s-GtH. Whether s-GtH was present or not, the ability of these cells to secrete androgens decreased throughout the culture period, while 17a',20/!-OH-P production increased.
This data shows that the responsiveness to GtH varies with the cell type concerned (Leydig cell Billard etal., 1982 ; Lofts, 1987 ; Nagahama, 1987 ; Fostier, Le Gac and Loir, 1987) . This hormone stimulates androgen and progestagen production by testicular tissue in vitro (Huang and Chang, 1980; Ueda et al., 1984; Schulz and Blum, 1987 ; Le Gac and Fostier, 1987 (Callard et al., 1985) . Metabolism of tritiated testosterone by a microsomal fraction obtained from testicular tissue at the beginning of spermatogenesis was studied. At the end of the experiment the tritiated oestradiol and oestrone were purified then identified by successive crystallisation to constant specific activity (data not shown).
When testicular explants were incubated with increasing concentrations of s-GtH, oestradiol secretion, measured by RIA, increased in a dose-dependent manner ( fig. 2A ). Addition of high concentrations of testosterone alone (50 and 500 ng/ml) also stimulated E2 accumulation in the incubation media ( fig. 2B ). However, in the presence of the highest testosterone level, no significant effect of s-GtH was obtained ( fig. 2B ).
--Furthermore, when in other experiments explants were preincubated with s-GtH (1.00 ng/ml), then used to measure 3 H-testosterone metabolisation into 3 H-oestrogens, no effect of the maturational gonadotropin was observed. It can therefore be hypothesized that this hormone has no direct action on aromatase, and that the previously observed effect of s-GtH on oestradiol secretion ( fig. 2A) could be simply due to an increase of androgen precursors in the incubated testis explants.
Steroidogenesis and testicular receptivity to GtH.
Evolution of testicular tissue sensitivity to GtH and GtH receptors in relation to the spermatogenic stage.
In salmonids, 11 -ketotestoterone (11 KT) is possibly involved in the regulation of the last stages of spermatogenesis and in the initiation of milt production.
In turn, 1 7a-hydroxy-20fl-di hydroprogesterone (17a;,20/?-OH-P) seems involved in increased semen production during spawning (see review by Fostier, Le Gac and Loir, 1987) .
To better understand the role of the gonadotropin in the evolution of steroid concentrations during the reproductive cycle, we have studied, in vitro, the testicular production of these two major steroids in response to GtH at different stages of the spermatogenic cycle.
Results concerning 1 1 KT are summarized in figure 3A (Loir, 1988 Progesterone, 17a-OH progesterone (17a-OHP), 17a,20,B-OHP, testosterone and 11 KT were assayed in culture medium, after extraction, by specific radioimmunoassays. The main crossreactivities for these steroid radioimmunoassays with other progestagens and androgens were always under 5 % (see Loir, 1988 (Loir, 1987) . Secondly, the shift in steroid output we observed in vitro mimics that which takes place at the period of spermiation (see above). In this respect, the data obtained with 22-hydroxycholesterol suggest that, at least in our in vitro conditions, the decrease in androgen production might result from a progressive shutting down of the enzyme activities involved in the conversion of 17 1 -OH-P into androgens. In addition it might be due to disturbances induced by in vitro methods as previously proposed for mammalian testis cells in culture : disruption of cellular interactions, degradation or accumulation of regulator molecules (Verhoeven et al., 1986) , suppression of adrenergic innervation (Pointis and Latreille, 1987) and suppression of associated germ cells (Parvinen, Nikula and Huhtaniemi, 1984 (fig. 7) . On the contrary, the secretion of 17a-OH-P by such populations was higher than that which could be secreted by contaminating Leydig cells ( fig. 7 ) and in the cell populations 2, 3 and 4 it increased concurrently with the number of Sertoli cells. This observation can be interpreted in several ways ; for example, Sertoli cells might be able to secrete 17a-OH-P. This secretion was never sensitive to s-GtH.
Discussion.
In vivo and in vitro changes in steroidogenesis. -Similar changes in steroidogenic pathways have been demonstrated both in vivo during early spermiation and in vitro during Leydig cell long-term culture. In both cases the change may be due to increased 17a-OH-P conversion in favour of 17 a,20,8-0H -P production and a decreased conversion of 17a-OH-P into androgens.
Recently Saad and Depeche (1987) have shown that several steroidogenic enzymes (including 20 fl-hydroxysteroide dehydrogenase : 20/3-HSD and C17-C20 lyase) were under positive control by GtH (fig. 8 ). They did not find any GtH inhibition of the C17-C20 lyase that could have explained a decreased conversion of 17a-OH-P into androgens. However, Inano et al. (1967) have shown that the C17-C20 lyase of rat testicular microsomial fraction was inhibited by 17 a,20,8 -OH-P. An increase in this progestagen secretion could therefore amplify the shift in biosynthetic pathway towards 17 Y ,20,8-OH-P production.
However, the initiation of this phenomenon is still not understood. It could be due to 20jJ-HSD activation by the high levels of androgen found in vivo at the beginning of spermiation, or in vitro after a short time of testicular cell culture. Le Pr6tre (1985) has presviously proposed that this enzyme is regulated by 11 KT (fig. 8) .
It could also result from a specific evolution of Leydig cells under the influence of the maturing spermatogenic cells. Such events, probably mediated by the Sertoli cells, have already been pointed out in mammals (Parvinen, Nikula and Huhtaniemi, 1984) . In this respect the release of spermatozoa by testicular tissue during spermiation in vivo as well as the progressive elimination of spermatids and spermatozoa from the cell cultures in vitro, might take part in the concomitant evolution of 1 7!x,20fi-O H -P production by the somatic cells.
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Cet article décrit brièvement les résultats obtenus récemment dans notre laboratoire sur la régulation des cellules somatiques testiculaires par l'hormone gonadotrope (GtH), en relation avec la spermatogenèse et la spermiation (études effectuées sur la truite arc-en-ciel, Salmo gairdneri).
Au cours du cycle spermatogénétique, le nombre de récepteurs testiculaires à la GtH est maximum juste avant et pendant la production de sperme (spermiation). La sensibilité testiculaire à la s-GtH, déterminée in vitro, est maximum au tout début de la spermiation quand on considère la réponse en termes de sécrétion de 11 KT, tandis que la sensibilité est maximum au cours de la pleine spermiation pour la sécrétion de 1 7a,20fl-OH-P. Au 
